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@ A camera shake correction system which uses a 
combination of electronic and mechanical camera 
shake correction means so as to tie able to realize 
an excellent camera shake correction. The camera 
shake correction system includes a mechanical cam- 
era shake correction part as well as an electronic 
camera shake correction pari. The mechanical cam- 
ra shake correction sensor uses as a camera shake 
sensor a picture image sensor used in the electronic 
camera shake correction part, thereby eliminating 
the use of an expensive angular velocity sensor. On 
the other hand, when an angular velocity sensor is 
used, the zero angular velocity detected by the 
picture image sensor is used to set the off-set volt- 
age of the angular velocity sensor. Also, at least one 
of the following, tilting and panning operations of a 
camera is decided in accordance with the output of 
the picture image sensor or the outputs of the pic- 
ture image sensor and angular velocity sensor, the 
electronic and mechanical camera shake correction 
parts that are suitable for the operation decided are 
controlled. Further, by proper or selectiv use of the 
electronic and mechanical camera shake correction 
parts in accordance with the magnitude of the an- 
gular velocities, the mutually weak corrections of th 
two parts can be made up for and the waste of the 
power consumption can be avoided. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a camera 
shake correction system and, in particular, to such 
camera shake correction system which combines 
an electronic camera shake correction means and 
a mechanical camera shake correction system. 

2. Description of the Related Art 

Conventionally, there has been known an elec- 
tronic camera shake correction system which pro- 
cesses a picture image obtained from an image 
pickup means in a digital signal to thereby correct 
the amount of movement of a screen. In this type 
of electronic camera shake correction system, the 
predetermined areas of image data between fields 
are compared with each other to find a mutual 
relation therebetween to thereby detect the amount 
of parallel movement of a following image with 
respect to a leading image, and the image to be 
output is shifted by the thus detected amount of 
parallel movement in the opposite direction 
(Japanese Patent Publication (Tokkai) No. 1- 
109970). 

On the other hand, as a mechanical camera 
shake correction system, there has been known a 
system in which there is inclinably arranged a 
correction mirror having an angle of about 45* with 
respect to the optical axis of a taking lens, and the 
correction mirror is driven to stabilize the light of an 
object incident onto an image pickup surface 
through the correction mirror and taking lens, or a 
system in which the whole of a taking lens or at 
least one of lenses forming the taking lens is 
inclinably supported by a gimbal mechanism or the 
like, and the supported lens is driven to stabilize 
the object light incident onto the image pickup 
surface. 

Also, as an angular velocity sensor which can 
be used in this type of mechanical camera shake 
correction system to detect the shake of a camera, 
there Is generally known a sensor which utilizes a 
Coriolis force. This angular velocity sensor outputs 
a voltage signal proportional to an angular velocity. 
However, in this angular velocity sensor, in order to 
obtain an absolute angular velocity, it is necessary 
to detect an output value obtained at the time when 
the angular velocity is 0 (that is, the central value 
voltage of the sensor) and then to subtract the 
central value voltage from the sensor output. 

Referring back to the above-mentioned conven- 
tional electronic camera shake correction system, it 
is inexpensive because it does not use any me- 
chanical sensor such as an angular velocity sensor 
or the like. Also, since the correction system em- 



ploys a signal post-process method using a field 
memory, it is free from delay and is able to correct 
the camera shake with high accuracy. However, 
due to the fact that a picture having a predeter- 

5 mined size but smaller than an input picture is cut 
out from the input picture according to the detected 
amount of parallel movement and the thus cut 
screen is then enlarged up to the same size of the 
input picture before it is output, the number of 

70 effective pixels is reduced. For this reason, accord- 
ing to the conventional electronic camera shake 
correction system, in order to prevent the deterio- 
ration of picture quality due to such reduction of 
the number of the effective pixels, the size of the 

75 picture to be cut out is normally limited to the order 
of 90% of the input picture, with the result that the 
correction can be made only within a range of 10% 
or so with respect to the input picture. This means 
that the limit of the camera shake correction is 1 • 

20 if a picture angle in photographing is. for example, 
10*, that is. a sufficient camera shake correction 
effect cannot be achieved. 

Also, when an angular velocity sensor is used, 
as a method of detecting the output value obtained 

25 when the angular velocity of the angular velocity 
sensor is 0, there have been proposed several 
methods. In one of them, the average value of the 
sensor outputs for a long period of time is cal- 
culated to thereby detect the above-mentioned out- 

30 put value. In another one of them, the variations of 
the angular velocity are followed, a stationary state 
is checked according to the characteristics of the 
angular velocity variations, and the above-men- 
tioned output value is detected from the then out- 

35 put value. However, because all of the methods are 
based on the output of the angular velocity sensor, 
there is the possibility of mis-detection. Also, there 
is known the fact that the sensor output of the 
angular velocity sensor includes a drift component 

40 which has no connection with the angular velocity, 
and this drift component makes it difficult to detect 
the angular velocity with accuracy. 

Also, conventionally, there has never been pro- 
posed such camera shake correction system that 

45 combines an electronic camera shake correction 
device with a mechanical camera shake correction 
device. None of the conventional camera shake 
correction systems can distinguish the panning op- 
eration or tilting operation of a camera from the 

50 operation of following an object. As a result of this, 
the camera shake correction is executed without 
confirming which of the operations is required and, 
therefore, an unnatural picture is inevitably pro- 
duced. For example. If the camera is panned while 

56 the electronic camera shake correction system Is 
kept operable, then the picture is stopped within a 
range that can be corrected by the electronic cam- 
era shake correction system, and if the correctable 
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range is over, then the picture is instantaneously 
moved and is stopped again; such moving and 
stopping motions are repeated to provide an inter- 
mittently moving picture. On the other hand, if the 
camera is panned while the mechanical camera 
shake correction system is kept operable, then the 
camera shake correction is limited by the movable 
range of the optical members of the mechanical 
camera shake correction system; that is. the pic- 
ture is stopped only in the early panning operation, 
and after then, the shake correction is possible 
only in one direction tjecause the optical members 
are brought into contact with a mechanical stopper. 

Therefore, in order to avoid the above-men- 
tioned unnatural picture, a photographer must 
judge the above-mentioned photographing condi- 
tions and remove the camera shake correction, 
which provides a complicated operation. 

Further, the mechanical camera shake correc- 
tion system uses an angular velocity sensor utiliz- 
ing a Coriolis force. This angular vekx:ity sensor is 
not able to detect a small angular velocity (1 * /sec. 
or smaller) because the Coriolis force of the sensor 
itself is small and, therefore, the angular velocity 
sensor is not able to correct a small angular ve- 
locity movement (that is, a slow movement). On the 
other hand, when the amount of the movement of 
the picture Is detected from the image data in the 
electronic camera shake correction system, a slight 
angular velocity can be detected but a large an- 
gular velocity cannot be detected. 

SUMMARY OF THE INVENTION 

The present invention aims at eliminating the 
drawbacks found in the above-mentioned conven- 
tional camera shake correction systems. 

Accordingly, it is an object of the invention to 
provide a camera shake correction system which 
holds the strong points of an electronic camera 
shake correction system, provides a greater cam- 
era shake correctable range than the conventional 
electronic camera shake correction system, and is 
free from deteriorated image quality. 

It is another object of the invention to provide a 
camera shake correction system which can judges 
accurately the state of the angular velocity 0 of an 
angular velocity sensor used in a mechanical cam- 
era shake correction system to thereby provide a 
more highly accurate detection of tiie angular ve- 
locity, and thus can realize a highly accurate cam- 
era shake correction. 

It is yet another object of the invention to 
provide a camera shake correction system which is 
capable of electronic and mechanical camera 
shake corrections and is also capable of distin- 
guishing the following, tilting, panning and other 
similar operations of a camera from one another. 



It is still another object of the invention to 
provide a camera shake correction system which is 
capable of using electronic and mechanical camera 
shake correction systems properly to perform the 

5 respective weak operations of the electronic and 
mechaniced camera shake correction systems, 
while holding the strong points of tiie two systems. 

In order to achieve the above objects, accord- 
ing to the invention, there is provided a camera 

10 shake correction system which comprises an pic- 
ture in>age sensor for detecting the amount of 
parallel movements of a following picture image 
with respect to a leading picture image in accor- 
dance with picture image data between respective 

76 fields or part of such picture image data, electronic 
camera shake correction means for moving parallel 
a picture image to be output in the opposite direc- 
tion by the amount of the parallel movements de- 
tected by the above-mentioned picture image sen- 

20 sor, and mechanical camera shake correction 
means for driving at least one of optical members 
of a photographing optical system of a camera in 
accordance with the output of the above image 
sensor, the one of optical members being disposed 

25 in a freely movable manner. 

Also, in order to attain the above objects, ac- 
cording to the invention, there is provided a camera 
shake correction system which comprises an an- 
gular velocity sensor which, if an angular velocity 

30 obtained when a camera is shaken is applied there- 
to, then outputs a signal proportional to the applied 
angular velocity, decision means for detecting the 
amount of parallel movements per unit time of a 
following picture image with respect to a leading 

35 picture image in accordance with image data be- 
tween fields or part of such data to decide in 
accordance with the detected amount of parallel 
movements whether the angular velocity of the 
camera is 0 or not, correcting means for setting as 

40 an off-set signal the output signal of the above- 
mentioned angular velocity sensor output at the 
time when the angular velocity is decided as 0 by 
the angular velocity zero decision means to correct 
the output signal of the angular velocity sensor by 

45 means of the off-set signal, and mechanical camera 
shake correction means for, in accordance with the 
output of the correcting means, driving at least one 
of optical memt^ers of a photographing system of 
the camera, the one of optical members being 

50 an'anged so as to be freely movable. 

Further, in order to accomplish the above ob- 
jects, according to the invention, there is provided 
a camera shake correction system which com- 
prises a picture image sensor for detecting the 

55 amount of parallel movements of a following picture 
image with respect to a leading picture image in 
accordance with picture image data between fiekis 
or part of such picture image data, electronic cam- 
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era shake correction means for moving parallel a 
picture image to be output by the amount of par- 
allel movements detected by the above picture 
image sensor in the opposite direction, an angular 
velocity sensor which, if an angular velocity pro- 
duced with the shake of a camera is applied there- 
to, then detects the angular velocity, and mechani- 
cal camera shake correction means for, in accor- 
dance with the output of the angular velocity sen- 
sor, driving at least one of optical members of a 
photographing system of a camera, the one of 
optical members being arranged so as to be freely 
movable. The present camera shake correction 
system further includes means which, in accor- 
dance with the detect output of the above picture 
image sensor or the respective detect outputs of 
the picture image sensor and angular velocity sen- 
sor, decides at least one of the following, tilting and 
panning operations of the camera and, in accor- 
dance with the operation decided, prohibits at least 
one of the camera shake corrections to be made 
by the above-mentioned electronic and mechanical 
camera shake correction means or prohibits a cam- 
era shake correction in a given direction. 

Further, in order to attain the above objects, 
according to the invention, there is provided a 
camera shake correction system which comprises 
a picture image sensor for detecting the amount of 
parallel movements of a following picture image 
with respect to a leading picture image in accor- 
dance with picture image data between fields, an 
angular velocity sensor which, if an angular velocity 
produced with the shake of a camera is applied 
thereto, then detects the angular velocity, elec- 
tronic camera shake correction means for moving 
parallel a picture image to be output by the amount 
of parallel movements detected by the picture im- 
age sensor in the opposite direction, mechanical 
camera shake correction means for, in accordance 
with the output of the angular velocity sensor, driv- 
kig at least one of optical members of a photog- 
raphing system of a camera, the one of optical 
members being arranged so as to be freely mov- 
able, and means which, when the angular velocity 
detected by the angular velocity sensor is smaller 
than a preset value, then allows only the electronic 
camera shake correction means to operate and. 
when the detected angular velocity is larger than 
the preset value, then allows only the mechanical 
camera shake correction means or both of the 
mechanical and electronic camera shake correction 
means to operate. 

According to an embodiment of the invention, 
there are provided mechanical camera shake cor- 
rection means as well as electronic camera shake 
correction means. The mechanical camera shake 
correction means is able to provide a greater cor- 
rection range when compared with the electronic 



camera shake correction means, so that it can 
cover the defects of the electronic camera shake 
correction means. Also, the mechanical camera 
shake correction means employs as a camera 

6 shake sensor a picture image sensor used in the 
electronic camera shake correction means and thus 
eliminates the need for provision of an expensive 
angular velocity sensor for detecting the angular 
velocity of a camera. 

10 According to another embodiment of the inven- 

tion, angular velocity zero decision means is used 
to detect the amount of parallel movements of a 
following picture image per unit time with respect 
to a leading picture image in accordance with pie- 
rs ture image data between fields and, when the de- 
tected amount of parallel movements is equal to or 
smaller than a predetermined threshold value, the 
angular velocity is decided as zero. Thanks to this, 
the zero state of the angular velocity can be de- 

20 cided accurately, the output signal of an angular 
velocity sensor can be taken in as an off-set signal 
at the time of decision of the zero angular velocity, 
and the output signal of the angular velocity sensor 
can be corrected by the off-set signal before it is 

25 output. This allows a more highly accurate detec- 
tion of the angular velocity to thereby enhance a 
correction effect. 

According to still another embodiment of the 
invention, there are provided electronic camera 

30 shake correction means for making a camera shake 
correction in accordance with the output of a pic- 
ture image sensor as well as mechanical camera 
shake correction means for making a camera shake 
correction in accordance with the output of an 

35 angular velocity sensor. This embodiment Is also 
arranged to decide at least one of the camera 
following, tilting and panning operations in accor- 
dance with the output of the picture image sensor 
or in accordance with the outputs of the picture 

40 image sensor and angular velocity sensor. And. the 
electronic and mechanical camera shake correction 
means are controlled according to the thus decided 
operation. 

According to yet another embodiment of the 
45 invention, there are electronic and mechanical cam- 
era shake correction means as well as picture 
image and angular velocity sensors. This makes it 
possible to detect a wide range of angular veloci- 
ties from small to large angular velocities. Also, 
50 since the mechanical camera shake correction 
means is able to cover a greater correction range 
over the electronic camera shake correction means 
while the electronic camera shake correction 
means is able to make a better correction with 
55 respect to the camera shake of small angular ve- 
locities when compared with the mechanical cam- 
era shake correction means, the two correction 
means can be used properly to thereby fill up the 
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respective difficult-to-make corrections of them and 
also to eliminate the waste of the power consump- 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The exact nature of this invention, as well as 
other objects, features and advantages thereof, wilt 
be readily apparent from consideration of the fol- 
lowing specification relating to the accompanying 
drawings, in which like reference characters des- 
ignate the same or similar parts throughout the 
figures thereof and wherein: 

Rg. 1 is a block diagram of a first embodiment 
of a video camera incorporating therein a cam- 
era shake correction system according to the 
invention; 

Rg. 2 is an explanatory view to show the pro- 
cessing contents of an electronic camera shake 
correction part employed in Fig. 1 ; 
Rg. 3 is a section view of the details of a mirror 
drive mechanism in a mechanical camera shake 
correction part in Rg. 1 ; 

Rg. 4 is a block diagram of a second embodi- 
ment of a video camera incorporating therein a 
camera shake correction system according to 
the invention; 

Rg. 5 is a block diagram of the details of a 
mirror control circuit in a mechanical camera 
shake correction part in Fig. 4; 
Rg. 6 is a block diagram of a third embodiment 
of a video camera incorporating therein a cam- 
era shake correction system according to the 
invention: 

Rg. 7 is a block diagram of a fourth embodi- 
ment of a video camera incorporating therein a 
camera shake correction system according to 
the invention; 

Rg. 8 is a view used to explain a movement 
detection area within 1 field; 
Rg. 9 is a flow chart used of explain a state 
decision circuit in Rg. 7 

Rg. 10 is a block diagram of a fifth embodiment 
of a video camera incorporating therein a cam- 
era shake correction system according to the 
invention; and, 

Rg. 11 is a block diagram of a sixth embodi- 
ment of a video camera incorporating therein a 
camera shake correction system according to 
the invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
I^ENTS 

Detailed description will hereunder be given of 
the preferred emlx)diments of a camera shake cor- 
rection system according to the present invention 
with reference to the accompanying drawings. 



Referring first to Rg. 1. there is shown a block 
diagram of a first emt)odiment of a video camera 
incorporating therein a camera shake correction 
system according to the invention. 

5 The illustrated shake correction system of a 

video camera includes an electronic camera shake 
correction part 35 and a mechanical camera shake 
correction part 51 and the electronic camera shake 
correction part 35 is mainly composed of a move- 

10 ment detect circuit 36, a field memory 38 and a 
memory control circuit 40. 

As shown in Fig. 1, the light of an object to be 
photographed (which is hereinafter referred to as 
object light) enters through a correction mirror 10 

75 and a taking lens 20 a solid state image pickup 
device (CCD) 22 and is converted by the respec- 
tive sensors of the CCD 22 into signal charges the 
quantities of which correspond to the intensity of 
the light. The signal charges are read out sequen- 

20 tially and output through a sample hold circuit 30 
and an automatic gain control circuit 32 to an A/D 
converter 34. 

The A/D converter 34 in turn converts the ana- 
log signals input therein into digital signals (picture 

25 image data), and outputs the digital signals to the 
movement detect circuit 36 and field memory 38. 

The field memory 38 in turn stores the picture 
image data corresponding to 1 field and outputs 
the picture image data delayed by a period of 1 

30 field. At the time of outputting such picture image 
data, a read-out area (a frame to be cut out from a 
screen) within 1 field to be output is controlled by 
the memory control circuit 44. which will be dis- 
cussed later. v 

35 The movement detect circuit 36 compares the 

picture image data in the movement detect area of 
the current field with the picture image data in the 
movement detect area of the previous field applied 
through the field memory 28 and memory control 

40 circuit 40 to find the direction and quantity of the 
movements between fields (that is. difference 
movement vector). Here, to find the difference 
movement vector, a correlation l^etween the re- 
spective picture image data in the movement de- 

45 tect areas of the two successive fields is operated 
to obtain a correlation value, and an amount of shift 
(an amount of parallel movement) is found that 
corresponds to the greatest correlation value. 

Then, the difference movement vectors be- 
so tween the respective fields obtained in the at>ove- 
mentioned manner are then integrated from the 
beginning of the camera shake correction to there- 
by find the amount of parallel movement of the 
current picture image with respect to a refererrc 

55 picture image at the time of the beginning of the 
camera shake correction, that is, an integrated 
movement vector (which is hereinafter referred to 
simply as a movement vector). 
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The memory control circuit 40 controls a pic- 
ture cut-out frame to be output from the field mem- 
ory 38 in such a manner that the movements of the 
picture can be cancelled in accordance with the 
movement vectors detected by the movement de- 
tect circuit 36. That is, as shown in Fig. 2. In the 
following output picture shown by a one-dot 
chained line with respect to a leading output pic- 
ture shown by a broken line, the cut-out frame is 
controlled according to the movement vector de- 
tect d. so that the following output picture can be 
moved parallel in the opposite direction of the its 
movement for correction of the camera shake. 
Here, in order to eliminate the possitjility that the 
end portion of the picture can be cut during such 
parallel movement, the output picture is previously 
set so as to be smaller in size than the input 
picture. 

The picture image data read out from the field 
memory 38 in the above-mentioned manner is ap- 
plied through the memory control circuit 40 to a 
signal process circuit 42, in which signal proces- 
sings such as a white balance correction, bright- 
ness signal/chroma signal separation are applied 
on the picture image data. After such signal pro- 
cessings, the picture image data is output from the 
signal process circuit 42 to a picture image correct 
circuit 44. 

The picture image correct circuit 44 is used to 
perform an electronic zooming operation in such a 
manner that the output picture read out from the 
field memory 38 can be of the same size as the 
input picture. That is, the circuit 44 enlarges a 
signal input therein by means of interpolation and 
then outputs the enlarged signal through a D/A 
converter 46 to a recording device 48. 

The recording device 48. which includes a re- 
cording signal process circuit, converts a video 
signal input, from the D/A converter 46 into a re- 
cording signal suitable for magnetic recording, and 
outputs the recording signal to a magnetic head so 
that the recording signal can be magnetically re- 
corded into a video tape. 

Next, description will be given below of the 
mechanical camera shake correction part 51 of the 
video camera. The mechanical camera shake cor- 
rection part 51 is mainly composed of a correction 
mirror 10. a bimorph driver 11, a mirror control 
circuit 52 and a mirror drive circuit 54. 

Here, at first, the drive mechanism of the cor- 
rection mirror 10 will be described in brief. 

In Fig. 3, the correction mirror 10 is bonded to 
a mirror base plate 12 which is in turn pressed 
against a chassis 15 through a ball 13 by four plate 
springs 14 (in Fig. 3, only one of them is shown) 
and is maintained by the nergization force of the 
plate springs 14 at a neutral position where it is 
parallel to the chassis 15. Due to this, the mirror 



base plate 12. that is. the correction mirror 10 is 
supported in such a way that it can t>e inclined in 
all directions with respect to the chassis 15. 

One end of the bimorph driver 11 is fixed to 

5 the chassis 15, while the other end thereof mounts 
a drive member 16 having a drive pin 16A. A coil 
spring 17 is interposed between the drive member 
16 and mirror base plate 12 so that the tip end of 
the drive pin 16A can always be in contact with a 

10 cover member 18 disposed on the mirror base 
plate 12. 

According to the mirror drive mechanism con- 
structed in the above-mentioned manner, if the 
bimorph driver 11 is driven and its tip end is 
75 shifted, then the drive member 16 is moved in a 
direction of an arrow in Fig. 3 to thereby vary the 
clearance between the chassis 15 and correction 
mirror 10. That is, the correction mirror 10 is in- 
clined with the center of the ball 13 as a reference. 
20 Next, description will be given of the control 

system of the above-mentioned bimorph driver 1 1 . 

An operation circuit 50 inputs vector informa- 
tion indicating the movement vectors from the 
movement detect circuit 36 and at the same time 
25 inputs from a zoom encoder 24 zoom information 
indicating the moving positions (zoom position) of a 
magnification varying portion 20 A of the taking lens 
20. If at least one of the X and Y direction compo- 
nents of the movement vector reaches a preset 
30 value (for example, a limit value that can be cor- 
rected by the electronic camera shake correction 
part) in each direction, then the operation circuit 50 
becomes operable, calculates the angular velocities 
in the panning direction (X direction) and in the 
35 tilting direction (Y direction) of the video camera in 
accordance with the above-mentioned vector in- 
formation, zoom information and sampling cycle, 
and then outputs to the mirror control circuit 52 
signals respectively indicating the thus calculated 
40 angular velocities. 

The mirror control circuit 52 inputs the angular 
velocity signal from the operation circuit 50 at a 
given cycle, obtains a pulse rate proportional to the 
magnitude of the angular velocity thereof, and out- 
45 puts to the mirror drive circuit 54 a pulse signal 
having the thus obtained pulse rate until it inputs 
the next angular velocity signal. As a result of this, 
a pulse of a pulse rate proportional to the angular 
velocity is applied to the mirror drive circuit 54. 
50 The mirror drive circuit 54 amplifies the pulse 

signal input therein and applies electric charges 
into the bimorph driver 1 1 . That is, the mirror drive 
circuit 54 applies pulse charges each having a 
given magnitude at intervals corresponding to the 
55 pulse rate of the pulse signal input therein. 

As i result of this, the bimorph driver 11 is 
supplied with the amounts of the electric charges 
proportional to the angular velocities and thus the 
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bimorph driver 11 is shifted in proportion to the 
amount of the electric charge supplied to thereby 
incline the correction mirror 10. Also, if the sign of 
the angular velocity signal input from the operation 
circuit 50 is inverted, then the polarity of the pulse 
signal output from the mirror control circuit 52 is 
also inverted, so that the bimorph driver 11 is 
shifted in the opposite direction. Because these 
operations are executed repeatedly at short cycles, 
the correction mirror 10 is inclined at an angular 
velocity proportional to the angular velocity cal- 
culated by the operation circuit 50. 

The gains and the like of the mirror drive 
circuit 54 are previously adjusted in such a way 
that the correction mirror 10 can be inclined in the 
opposite direction at a half angular velocity of the 
angular velocity calculated. Also, if the movement 
vector detected by the movement detect circuit 36 
is caused to go below a predetermined amount by 
the inclining movement of the correction mirror 10, 
then the angular velocity signal is not output any 
longer from the operation circuit 50 and. after then, 
the camera shake correction is made only by the 
electronic camera shake correction part 35. 

In other words, if the movement vector reaches 
the limit value that can be corrected only by the 
electronic camera shake correction part 35 while 
the camera shake correction is b>eing executed 
only by the electronic camera shake correction part 
35. then the mechanical camera shake correction 
part 51 is used to correct the camera shake such 
that the movement vector thereof is decreased, and 
after then the camera shake correction is executed 
only by the electronic camera shake correction part 
35 again. 

In the above-mentioned embodiment, each 
time the movement vector reaches the limit value 
that can be corrected only by the electronic cam- 
era shake correction part 35. the mechanical cam- 
era shake correction part 51 is operated. However, 
the mechanical camera shake correction part 51 
may be always in operation to thereby prevent the 
movement vector from increasing. 

Referring now to Fig. 4, there is shown a block 
diagram of a second embodiment of a video cam- 
era incorporating a camera shake correction sys- 
tem according to the invention, in which parts used 
in common with the first embodiment shown in Fig. 
1 are given the same designations and the detailed 
description thereof is omitted here. 

The second embodiment does not include an 
electronic camera shake correction part as in the 
first embodiment, but performs the camera shake 
correction only by use of a mechanical camera 
shake correction part 151 having a correction mir- 
ror 10. 

The picture image data converted by the A/D 
converter 34 are appli d to the signal process 



circuit 42 and also to a memory 37 and a move- 
ment detect circuit 39. The memory 37 stores the 
picture image data in a given movement detect 
area in 1 field and outputs the picture image data 
5 to a movement detect circuit 39. delayed by a 
period of 1 field. 

The movement detect circuit 39 compares the 
picture image data in the movement detect area of 
the current field with the picture inriage data in the 

10 movement detect area of the previous field applied 
through the memory 37 to thereby find the direc- 
tion and quantity of the movement t)etween the 
fields (that is. a difference movement vector). The 
thus found difference movement vector t>etween 

75 the fields, that is. the vector infonmation indicating 
the amount of parallel movement per unit time 
(namely, for a period of 1 field) is output to the 
operation circuit 50. 

The operation circuit 50 inputs the above-men- 

20 tioned vector information and inputs from the zoom 
encoder 24 the zoom information indicating the 
movement position (zoom position) of the mag- 
nification varying portion 20A of the taking lens 20. 
Then, the operation circuit 50 calculates the an- 

25 gular velocities in the panning direction (X direc- 
tion) and in the tilting direction (Y direction) of the 
video camera in accordance with the above-men- 
tioned vector information, zoom information and 
sampling cycles, and outputs to an angular velocity 

30 zero decision circuit 53 a signal representing the 
thus calculated angular velocity. 

The angular velocity zero decision circuit 53 
decides whether the angular velocities in the X and 
Y directions applied from the operation circuit 50 

35 are equal to or less than a previously set threshold 
value (a predetermined value which Indicates that 
the angular velocity is substantially zero) by direc- 
tions and. if it is decided that the angular velocities 
are equal to or less than the threshold value, then 

40 outputs to a mirror control circuit 152 of a mechani- 
cal camera shake correction part 151 a detect 
signal indicating that the zero angular velocity is 
detected. 

Next, description will be given of the mirror 
45 control circuit 152 of the mechanical camera shake 
correction part 151. 

As shown in Fig. 5, the mirror control circuit 
152 comprises a central processing unit (CPU) 
152A, an A/D converter 152B, an operational am- 
50 plifier 152C and an off-set voltage setting circuit 
152D and is constructed such that signals are 
applied thereto from an angular velocity sensor 55 
and the at>ove-mentioned angular velocity zero de- 
cision circuit 153. 
55 The angular velocity sensor 55, which is a fork 

type of angular velocity sensor or the like, detects 
the torsion of a tuning fork due to Coriolis forces 
corresponding to angular v locities and outputs to 



13 



EP 0 481 230 A2 



14 



the positive input of the operational amplifier 152C 
and also to the off-set voltage setting circuit 152D a 
voltage signal proportional to the detected torsion 
(angular velocity). 

On inputting from the angular velocity zero 
decision circuit 53 the detect signal indicating that 
the zero angular velocity has been detected, the 
off-set voltage setting circuit 152D becomes op- 
erable and thus the circuit 1 52D takes in as an off- 
set voltage the voltage signal input from the an- 
gular velocity sensor 55, outputs the voltage signal 
to the negative input of the operational amplifier 
152C. When the detect signal is not input therein 
from the angular velocity zero decision circuit 53. 
then the off-set voltage setting circuit 152D outputs 
the latest voltage signal taken in from the angular 
velocity sensor 55. 

The operational amplifier 152C subtracts the 
off-set voltage set by the off-set voltage setting 
circuit 152D from the voltage signal applied from 
the angular velocity sensor 55. outputs the sub- 
tracted voltage signal to the A/D converter 152B, 
which in turn converts the voltage signal input 
therein into a digital signal and then outputs the 
digital signal (A/D converted value) to the CPU 
152A. 

The CPU 152A inputs the A/D converted value 
from the A/D converter 1 52B at given cycles, finds 
a pulse rate proportional to the magnitude of the 
A/D converted value (angular velocity), and outputs 
to the mirror drive circuit 54 (Fig. 4) a pulse signal 
of the thus found pulse rate until the next A/D 
converted value is input. As a result of this, the 
pulse of the pulse rate proportional to the angular 
velocity is applied to the mirror drive circuit 54. 

The mirror drive circuit 54 amplifies the pulse 
signal input therein and supplies the bimorph driver 
11 with electric charges. That is, the mirror drive 
circuit 54 charges the electric charges each having 
a given magnitude at the intervals that correspond 
to the pulse rate of the pulse signal input therein. 

As a result of this, the amount of electric 
charges proportional to the angular velocity is 
charged into the bimorph driver 11 and the 
bimorph driver 11 is shifted in proportion to the 
amount of electric charges charged thereinto to 
thereby incline the correction mirror 10. Respon- 
sive to this, the correction mirror 10 Is inclined at 
an angular velocity proportional to the angular ve- 
locity of the video camera to stabilize the object 
light entering the taking lens 20. 

Referring now to Fig. 6, there is shown a block 
diagram of a third embodiment of a video camera 
incorporating a camera shake correction system 
according to the invention, in which parts used in 
common with the first embodiment shown in Fig. 1 
and the second embodiment shown in Fig. 4 are 
given the same designations and the detailed de- 



scription thereof is omitted here. 

As shown in Fig. 6, the third embodiment is 
different from the second embodiment in that it 
includes such an electronic camera shake correc- 
5 tion part 35 as shown in the first embodiment. 

The shaking of a picture image due to the 
shake of the video camera is con'ected by the 
mechanical camera shake correction part 151. but 
such correction involves delay. For this i'eason. the 
10 angular velocity applied from the movement detect 
circuit 36 or 39 through the operation circuit 50 to 
the angular velocity zero decision circuit 53 has a 
magnitude of a predetermined value or greater. 
That is. the angular velocity zero decision circuit 53 
75 outputs a detect signal indicating the zero angular 
velocity only when the angular velocity input there- 
in has a magnitude smaller than the above-men- 
tioned predetermined value (namely, the angular 
velocity obtained only when the video camera itself 
20 is scarcely shaken). 

Also, although in the above-mentioned embodi- 
ment only one of the X and Y direction systems of 
the mechanical camera shake correction part 151 
has been discussed, the correction part 151 ac- 
25 tually has two independent control systems which 
respectively executes the X-direction and Y-direc- 
tion camera shake corrections, and the angular 
velocity zero decision circuit 53 is also arranged 
such that it is able to decide the zero angular 
30 velocity by directions. 

Referring now to Fig. 7. there is shown a block 
diagram of a fourth embodiment of a video camera 
incorporating a camera shake correction system 
according to the invention, in which parts used in 
35 common with the first embodiment shown in Fig. 1 
are given the same designations and the detailed 
description thereof is omitted here. 

A movement detect circuit 1 36 in an electronic 
camera shake correction part 135, as shown in Fig. 
40 8, compares the picture Image data in the five 
movement detect areas A - E of the current field 
with the picture image data in five movement de- 
tect areas A - E of the previous field applied 
through a field memory 38 and a memory control 
45 circuit 1 40 by the movement detect areas to there- 
by find the directions and amounts of the five 
movements between the fields (that is. five dif- 
ference movement vectors). Then, one difference 
movement vector (for example, an average vector 
50 of the five difference movement vectors, or a se- 
lected vector to be discussed later) is obtained 
from the thus found five difference movement vec- 
tors between the fields, and the difference move- 
ment vector is integrated from the beginning of the 
55 camera shake correction to thereby find the 
amount of parallel movement of the current picture 
imag with respect to a reference picture image 
obtain d at the time of the beginning of the camera 
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shake correction, that is, an integrated movennent 
vector (which is hereinafter referred to simply as a 
movement vector). 

The memory control circuit 140. similarly as in 
the memory control circuit 40 shown in Fig. 1, 
controls a picture cut-out frame to be output from 
the field memory 38 in accordance with the move- 
ment vector detected by the movement detect cir- 
cuit 136 in such a manner that the movements of a 
picture can be cancelled. By means of this control, 
the camera shake correction can be executed elec- 
tronically in a simitar manner to the electronic 
camera shake correction part 35 shown in Fig. 1 . 

NoKt. description will be given below of a me- 
chanical camera shake correction part 251 . 

An angular velocity sensor 155, similarly to the 
angular velocity sensor 55 shown in Fig. 4. may be 
a fork typo of angular velocity sensor which detects 
the torsion of a fork due to the Coriolis forces 
corrospon jing the angular velocities and outputs to 
a m rrof rr>n trol circuit 252 a voltage signal propor- 
tinn;i! to ttio detected torsion (angular velocity). 

Th<» mirror control circuit 252 inputs the voltage 
sgnai from the angular velocity sensor 155 at 
givc-n cyc'cs. finds a pulse rate proportional to the 
rnagtittudv of the voltage signal (angular velocity), 
and outputs a pulse signal of the pulse rate to the 
miffor .Imvc circuit 54 until the next voltage signal 
IS inpoi therein. In this manner, the pulse of the 
PKiisc laio proportional to the angular velocity is 
afjpiiod to the mirror drive circuit 54. 

Trie mirror drive circuit 54 amplifies the pulse 
sgnai input and supplies the bimorph driver 11 
vMih electric charges. That is. the mirror drive cir- 
cuit 54 charges pulse electric charges each having 
a gi^er- magnitude at the intervals that correspond 
lo trie pulse rate of the pulse signal input. In this 
way an amount of electric charges proportional to 
the ariguiar velocity is charged into the bimorph 
driver 1 1 and, responsive to this, the bimorph driv- 
er 1 1 is shifted in proportion to the amount of 
electric charges supplied, thereby causing the cor- 
rection mr ror 10 to incline. 

In iriis way. the correction mirror 10 is inclined 
ai tt»c angular velocity proportional to the angular 
voionty of the video camera to thereby stabilize 
the oL>|oci light entering the taking lens 20. 

No<i. description will be given below of the 
operation of an operation circuit 150 and a state 
decision circuit 153 respectively shown in Rg. 7. 

The operation circuit 150 inputs from the 
movement detect circuit 136 the vector information 
indtcaimg the five difference movement vectors 
and also inputs from the zoom encoder 24 the 
zuorii information indicating the movement position 
(-:uurn position) of the magnification varying portion 
20A of trie taking lens 20. In accordance with the 
five vectors information, zoom information and 



sampling cycles, the operation circuit 150 calcu- 
lates five angular velocities respectively with re- 
spect to the panning direction (X direction) and 
tilting direction (Y direction) of the video camera. 

5 and outputs these angular velocities to the state 
decision circuit 153. 

To the another input of the state decision cir- 
cuit 153 are applied from tf^ angular velocity sen- 
sor 155 signals which respectivefy indicates the 

10 angular velocities in the camera panning and tilting 
directions. 

The state decision circuit 153. as shown in Rg. 
9, inputs from the operation circuit 150 the signals 
respectively indicating the above-mentioned five 

75 angular velocities 1 • <o 5 and also inputs from 
the angular velocity sensor 155 a signal indicating 
an angular velocity « 6 (Steps 100. 102). And, only 
when these angular velocities are of a predeter- 
mined value or greater which indicates the pres- 

20 ence of the camera shake (Step 104). the camera 
shake correction to be discussed later can be ex- 
ecuted. 

In other words, it is checked whether the an- 
gular velocities detected are within a range of the 

25 angular velocities for the camera panning, following 
and other operations or not (Step 106). If the de- 
tected angular velocities are out of the range of the 
angular velocities for the panning and other oper- 
ations of the camera, then the program advances 

30 to Step 114. in which a normal camera shake 
correction (normal control) is executed- Here, the 
normal control means a control in which the elec- 
tronic camera shake correction part 135 and me- 
chanical camera shake correction part 251 are nor- 

35 mally operated, respectively. It should be noted 
here that the angular velocity generated by the 
panning or other operations of the camera is small- 
er than the angular velocity caused by the camera 
shake. 

40 On the other hand, when the detected angular 

velocity is within the range of the angular velocities 
for the panning and other operations of the camera, 
then the program advances to Step 108, in which it 
is checked whether an angular velocity in the same 

45 direction is toeing produced for a given period of 
time or longer or not. If the angular velocity in the 
same direction is not being produced for a given 
period of time or longer, then it is decided that a 
slow camera shake is occurring and thus the nor- 

50 mal control (Step 114) is executed. On the con- 
trary, if the angular velocity is occurring in the 
same direction and for a giv n period of time or 
longer, then the program advances to Step 1 10. 
In Step 110, it is checked whether any of the 

55 five angular velocities « 1 - <o 5 input from the 
operation circuit 150 are near to zero or not. And, if 
there exist angular velocities near to zero, then it is 
decided that the camera is in the operation of 
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following a main object, and thus the cannera fol- 
lowing control is executed (Step 116). Here, the 
following control means a control which allows only 
the electronic camera shake correction part 135 to 
operate and prohibits the camera shake correction 
by the mechanical camera shake correction part 
251. 

On the other hand, if any angular velocities 
near to zero are not included in the five angular 
velocities « 1 - « 5, then the program advances to 
Step 112, in which it is checked whether the de- 
tected angular velocity is in a horizontal direction or 
in a vertical direction. For the vertical direction, a 
tilting control is executed, while for the horizontal 
direction a panning control is carried out (Steps 
118, 120). Here, the tilting control means a control 
which allows the electronic camera shake correc- 
tion part 135 and mechanical camera shake correc- 
tion part 251 to execute a camera shake correction 
only in the panning direction and prohibits them 
from executing a camera shake correction in the 
tilting direction; and, the panning control means a 
control which allows the electronic camera shake 
correction part 135 and mechanical camera shake 
correction 251 to execute a camera shake correc- 
tion only in the tilting direction and prohibits them 
from executing a camera shake correction in the 
panning direction. 

Referring now to Fig. 10, there is shown a 
block diagram of a fifth embodiment of a video 
camera incorporating a camera shake correction 
system according to the invention, in which parts 
used in common with the first embodiment shown 
in Fig. 1 are given the same designations and the 
detailed description thereof is omitted here. 

As shown in Fig. 10, the present camera shake 
correction system comprises an electronic camera 
shake correction part 235 and a mechanical cam- 
era shake correction part 351 . In this camera shake 
correction system, the camera shake correction 
can be executed by the respective correction parts 
235 and 351 independently of each other. Also, the 
correction system further includes a select circuit 
60 which is used to make operable only one or 
both of the two correction parts. 

The select circuit 60 inputs from an angular 
velocity sensor 255 a voltage signal proportional to 
an angular velocity, and checks whether the an- 
gular velocity is smaller than a preset value (a 
minimum value that can be detected accurately by 
the angular velocity sensor 255. for example, 1 ' 
/sec.) or not. And, if it is found that the angular 
velocity is smaller than the preset value, then the 
select sensor 60 outputs an enable signal "1" to 
the EN terminal of a memory control circuit 240 of 
the electronic camera shake correction part 235 
and also to the EN terminal of an picture image 
correction circuit 144 to thereby enable the elec- 



tronic camera shake correction part 235. and at the 
same time outputs a disable signal "0" to the EN 
terminal of a mirror control circuit 352 of the me- 
chanical camera shake correction part 351 to there- 
5 by disable the mechanical camera shake correction 
part. 

On the other hand, if it is found that the angular 
velocity is greater than the preset value, then the 
select circuit 60 outputs the disable signal to the 

10 EN terminal of the memory control circuit 240 of 
the electronic camera shake correction part 235 
and also to the EN terminal of the picture image 
correction circuit 144 to thereby disable the elec- 
tronic camera shake correction part, and at the 

75 same time outputs the enable signal to the EN 
terminal of the mirror control circuit 352 of the 
mechanical camera shake correction part 351 . 

In this way. if the angular velocity is found 
smaller than the preset value, then only the elec- 

20 tronic camera shake correction is carried out and. if 
it is greater than the preset value, then only the 
mechanical camera shake correction is carried out. 

Referhng now to Fig. 11, there is shown a 
block diagram of a sixth embodiment of a video 

25 camera incorporating a camera shake correction 
system according to the invention, in which parts 
used in common with the fifth embodiment shown 
in Fig. 10 and the detailed description thereof is 
omitted here. 

30 The sixth embodiment shown in Rg. 11 is 

different from the fifth embodiment shown in Fig. 
10 mainly in that it additionally includes an OR 
circuit 64 and a great shake switch 66. 

As shown in Fig. 11, to one input of the OR 

35 circuit 64 is applied the enable signal "1" or dis- 
able signal "0" from the select circuit 62, as de- 
scribed t>efore, and, at the limit time of the elec- 
tronic camera shake correction, the enable signal 
"1" can be applied to the other Input of the OR 

40 circuit 64 from a movement detect circuit 236. 

In other words, if. while the camera shake 
correction is being executed only by the electronic 
camera shake correction part 235. the movement 
vector reaches the limit value that can be corrected 

45 only by the electronic camera shake correction part 
235, then the movement detect circuit 236 outputs 
the enable signal "1 " through the OR circuit 64 to 
the EN terminal of a mirror control circuit 352 so 
that the movement vector can be reduced by use 

50 of the mechanical camera shake correction part 
351. 

Also, the great shake switch 66 is used when a 
great camera shake is expected (for example, 
photographing is executed from aboard a vehicle). 
55 In particular, if the great shake switch 66 is turned 
ON, then the select circuit 62 makes the electronic 
and mechanical camera shake correction parts 235 
and 351 respectively, irrespective of the magnitude 

10 
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of the angular velocity Input 

Here, it should be noted that the invention is 
not limited to the illustrated first to sixth embodi- 
ments each using a correction mirror, but other 
mechanisms can be used, for example, the taking 
lens may be inclined, or the image pickup element 
may be moved. Also, other various kinds of meth- 
ods than the controlling methods illustrated herein 
can be employed. 

As has been described heretofore, according to 
the camera shake correction system of the present 
invention, a combination of electronic and mechani- 
cal camera shake correction means can make up 
for the mutual weak camera shake corrections. In 
other words, an accurate camera shake correction 
within 1 pixel can be realized by use of the elec- 
tronic camera shake correction means and, even if 
a camera shake correction range only by the elec- 
tronic camera shake correction means is reduced, 
the use of the mechanical camera shake correction 
means can provide a sufficient camera shake cor- 
rection range, so that it is possible to reduce the 
rate of expansion of a picture due to electronic 
zooming and also to prevent the lowered picture 
quality due to the electronic zooming. 

Also, by common use of the picture image 
sensor to detect from picture image data the 
amount of parallel movement (movement vector) of 
a following picture image with respect to a leading 
picture image, there is eliminated the need for 
provision of an expensive angular velocity sensor 
which has been necessary in the conventional me- 
chanical camera shake correction means. 

Further, due to the fact that the amount of 
parallel movement per unit time of a following 
picture image with respect to a leading picture 
image is detected from the picture image data and 
the zero angular velocity of a camera is decided in 
-accordance with the detected amount of parallel 
movement, it Is possible to detect accurately the 
output state of the zero angular velocity of an 
angular velocity sensor used in the mechanical 
camera shake correction means, which makes It 
possible to detect the angular velocity with high 
accuracy and thus to realize a highly accurate 
camera shake correction. 

Moreover, a combined use of electronic and 
mechanical camera shake correction means can 
realize a wide camera shake correction ranging 
from a small angular velocity to a large angular 
velocity and, due to the fact that the following, 
tilting and panning operations of the camera are 
detected and a suitable control for the detected 
operation (partial prohibition of the camera shake 
correction), a good video image can be obtained 
under any photographing conditions. 

In addition, a proper or selective use of the 
el ctronic and mechanical camera shake correction 



means can save the power consumption and is 
thus more economical when compared with the 
simultaneous use of the two correction means. 

It should be understood, however, that there is 

5 no intention to limit the invention to the specific 
forms disclosed, but on the contrary, the invention 
is to cover all modifications, alternate constructions 
and equivalents falling within the spirit and scope 
of the invention as expressed in' the appended 

70 claims. 

Claims 

1. A camera shake correction system comprising: 
16 a picture image sensor (36) for detecting 

the amount of parallel movement of a following 
picture image with respect to a leading picture 
image in accordance with picture image data 
between fields or part of said picture image 

20 data: 

electronic camera shake correction means 
(35) for moving parallel a picture image to be 
output in the opposite direction by the amount 
of parallel movement detected by said picture 

25 image sensor (36): and, 

mechanical camera shake correction 
means (51) for driving at least one (10) of 
optical members (10, 20) of a photographing 
optical system of a camera in accordance with 

30 the output of said picture image sensor (36), 

said at least one (10) of optical members (10, 
20) being disposed within said camera in such 
a manner that said one (10) of optical mem- 
bers (10. 20) freely movable. 

35 

2. A camera shake correction system as set forth 
in Claim 1. wherein said mechanical camera 
shake correction means (51) drives said one 
(10) of optical memt^rs (10. 20) in a direction 

40 in which said amount of parallel movement . 

detected by said picture image sensor (36) 
becomes zero, if said amount of parallel move- 
ment reaches a preset value in a range cor- 
rectable by said electronic camera shake cor- 

45 rection means (35). 

3. A camera shake correction system as set forth 
in Claim 1, wherein said mechanical camera 
shake correction means drives (51) said one 

50 (10) of optical members (10, 20) in a direction 

in which said amount of parallel movement 
detected by said picture image sensor (36) 
becomes always zero. 

55 4. A camera shake correction system comprising: 
an angular velocity sensor (55), when an 
angular velocity produced by the shake of a 
camera is applied th reto, for outputting a sig- 
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nal proportional to said angular velocity; 

angular velocity zero decision means (53, 
39. 50) for detecting the amount of parallel 
movement per unit time of a following picture 
image with respect to a leading picture image 5 
in accordance with picture image data between 
fields or part of said picture image data and for 
deciding the zero angular velocity of the cam- 
era in accordance with said amount of parallel 
movement; 

modification means (152C. 152D) for set- 
ting as an off-set signal the output signal of 
said angular velocity sensor (55) at the time 
when the angular velocity is decided as zero 
by said angular velocity zero decision means is 
(53), and for modifying said output of said 
angular velocity sensor (55) and outputting 
said modified output; and, 

mechanical camera shake correction 
means USI) for driving at least one (10) of 20 
optiral mombers (10. 20) of a photographing 
optical system of the camera in accordance 
w»th said output from said modification means 
(152C. 152D). said one (10) of optical mem- 
tx>rs {10. 20) being disposed within said cam- 25 
era in such a manner that said one (10) of 
optical members (10, 20) is freely movable. 

), A camera shake correction system comprising: 

a picture image sensor (36) for detecting 30 
the amount of parallel movement of a following 
pictufc image with respect to a leading picture 
image m accordance with picture image data 
between fields or part of said picture image 
data. 35 

electronic camera shake correction means 
(135) for moving parallel a picture image to be 
output in the opposite direction by the amount 
of parallel movement detected by said picture 
. image sensor (136); 

an angular velocity sensor (155). when an 
angular velocity produced by the shake of a 
camera is applied thereto, for detecting said 
angular speed; and, 

mechanical camera shake correction 45 
means i25l) for driving at least one (10) of 
optical members (10, 20) of a photographing 
optical system of the camera in accordance 
with the output of said angular velocity sensor 
(ibb) said one (10) of optical members (10, so 
20) txjing disposed within said camera in such 
a manner that said one (10) of optical mem- 
bers (10. 20) is freely movable. 

6. A carncia shake correction system as set forth S5 
in Clrfim 5. further including means (153) for 
deciding at least one the following, tilting and 
panning operations of the camera in accor- 



dance with the detect output of said picture 
image sensor (136) or the respective detect 
outputs of said picture image sensor (1 36) and 
angular velocity sensor (155), and, according 
to the operations decided, for prohibiting at 
least one of camera shake corrections to be 
made by said electronic and mechanical cam- 
era shake correction means (135. 351) or pro- 
hibiting a camera shake correction in a given 
direction. 

7. A camera shake correction system comprising: 
a picture image sensor (36) for detecting 
the amount of parallel movement of a following 
picture image with respect to a leading picture 
image in accordance with picture image data 
between fields; 

electronic camera shake correction means 
(235) for moving parallel a picture image to be 
output in the opposite direction by the amount 
of parallel movement detected by said picture 
image sensor (36): 

an angular velocity sensor (351), when an 
angular velocity produced by the shake of a 
camera is applied thereto, for detecting said 
angular velocity: 

mechanical camera shake correction 
means (351) for driving at least one (10) of 
optical members (10. 20) of a photographing 
optical system of the camera in accordance 
with the output of said angular velocity sensor 
(255). said one (10) of optical members (10, 
20) being disposed within said camera in such 
a manner that said one (10) of optical mem- 
bers (10. 20) is freely movable; and. 

means (60) for enabling only said elec- 
tronic camera shake correction means (235) 
when the angular velocity detected by said 
angular velocity sensor (351) is smaller than a 
preset value and for enabling only said me- 
chanical camera shake correction means (351) 
or both of said mechanical and electronic cam- 
era shake correction means (351. 235) when 
said angular velocity detected is larger than 
said preset value. 

a A camera shake correction system comprising: 
a picture image sensor (236) for detecting 
the amount of parallel movement of a following 
picture image with respect to a leading picture 
image in accordance with picture image data 
between fields; 

lectronic camera shake correction means 
(235) for moving parallel a picture image to t>e 
output in the opposite direction by the amount 
of parallel movement detected by said picture 
image sensor (236); 

an angular velocity sensor (255). when an 
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angular velocity produced by the shake of a 
camera is applied thereto, tor detecting said 
angular speed; 

mechanical camera shake correction 
means (351) for driving at least one (10) of s 
optical members (10. 20) of a photographing 
optical system of the camera in accordance 
with the output of said angular velocity sensor 
(255), said one (10) of optical members (10. 
20) being disposed within said camera in such ro 
a manner that said one (10) of optical mem- 
bers (10. 20) is freely movable; and. 

means (62, 64) for enabling only said elec- 
tronic camera shake correction means (235) 
when the angular velocity detected by said 75 
angular velocity sensor (236) is smaller than a 
preset value and for enabling only said me- 
chanical camera correction means (351) or 
both of said mechanical and electronic camera 
shake correction means (351, 235) when said 20 
angular velocity detected is larger than said 
preset value or when the amount of parallel 
movement detected by said picture image sen- 
sor (236) exceeds a range that can be cor- 
rected by said electronic camera shake correc- 25 
tion means (235). 

A camera shake correction system comprising: 

a picture image sensor (236) for detecting 
the amount of parallel movement of a following 30 
picture image with respect to a leading picture 
image in accordance with picture image data 
between fields; 

electronic camera shake correction means 
(235) for moving parallel a picture image to be 35 
output in the opposite direction by the amount 
of parallel movement detected by said picture 
image sensor (236); 

. an angular velocity sensor (255). when an 
angular velocity produced by the shake of a 40 
camera Is applied thereto, for detecting said 
angular speed; 

mechanical camera shake correction 
means (351) for driving at least one (10) of 
optical members (10. 20) of a photographing 45 
optical system of the camera in accordance 
with the output of said angular velocity sensor 
(255). said one (10) of optical memt»ers t>eing 
disposed within said camera in such a manner 
that said one (10) of optical mennbers (10. 20) so 
is freely movable; 

means (62. 64) for enabling only said elec- 
tronic camera shake correction means (235) 
when the angular velocity detected by said 
angular velocity sensor (255) is smaller than a 55 
preset value and for enabling only said me- 
chanical camera shake correction means (351) 
when said angular velocity detected is larger 



than said preset value; and. 

switch means (66) for enabling both of 
said electronic and mechanical camera shake 
correction means (235. 351) irrespective of the 
magnitude of the angular velocity detected by 
said angular velocity sensor (255). 
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Q) Camera shake correction system. 
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A ramftra shake correction system uses a com- 
binaiion of electronic (35) and mechanical (51) cam- 
era shake correction means. The mechanical camera 
snake correction sensor (50-54) uses as a camera 
snake sensor (36) a picture image sensor (22) used 
-in the electronic camera shake correction part (35). 
thereby eliminating the use of an expensive angular 
vcioniv sensor. On the other hand, when an angular 
veiority sensor (55) is used, the zero angular ve- 
locity detected (53) by the picture image sensor is 
used to set the off-set voltage (152) of the angular 
vciozity sensor (55). During tilting and panning oper- 
ations of a camera, the electronic and mechanical 
camera shake correction parts are controlled in ac- 
coraancc with the output of the picture image sensor 
(22.39) or the outputs of the picture image sensor 
and angular velocity sensor (55). Further, by proper 
Of selective use of the electronic and mechanical 
camera shake correction parts in accordance with 
the magnitude of the angular velociti s, the mutually 
weak corrections of the two parts can be made up 
for and the waste of the power consumption can be 
avoi:Jcd. 
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